costly services. The proliferation of innovative organizational patterns for providing health services makes it necessary to obtain data demonstrating the relative benefits of available alternatives.
Evaluators use three types of measures to assess health care services: measures of structure, measures of process, and measures of outcome. 1 2 Measures of structure or process assess factors that are presumably directly related to outcome. Measures of outcome are designed to assess the effects of the health care services on the population served. Often, structure or process measures are used because no adequate or efficient measure of outcome is available. While it has been assumed that these three types of evaluation measures are highly related and that structure and process measures can serve as proxies for outcome measures, the substitution will be legitimate only when the relationship between structure or process and outcome has been established. For example, one can assess the outcome of a program such as polio immunization by examining the number of immunizations administered (a process measure), since it has been demonstrated that such immunization leads to less polio (an outcome measure). On the other hand, since it is not known whether the number of clinician visits decreases illness, measuring numbers of visits does not provide knowledge of outcome. First, the behavior of an individual is a manifestation, at a given time, of the overall impact of illness, reflecting the effects of both the clinical and subjective dimensions, as well as their interactive effects on daily life activities.
Second, the effect of sickness on an individual's social, mental, and physical activities is perceived and appreciated by both providers and consumers of health services. If a single evaluation measure is to be useful, the inclusion of both perspectives is essential. Such a measure must be acceptable to those providing services and yet must be responsive to consumers who demand a larger share in the quality assessment processes applied to health services.
Third, a measure of behavioral dysfunction, independent of clinical examination, is particularly appropriate in evaluation of health care systems that are responsible for the health maintenance of heterogeneous population groups over extended periods of time. It is more feasible and economical when applied to a whole population than are most clinical measures, more reliable than measures of feelings and emotions, and more sensitive to the comprehensive impact of a health care system than are morbidity and mortality measures. An instrument measuring level of dysfunction can be used to classify individuals "at a time when knowledge about cause and pathogenesis is not advanced enough to permit measurement in the latter terms. " 
Methodology of SIP Instrument Construction
The aim of instrument construction was to incorporate both professional and lay perspectives of the impacts of sickness in the content of the Sickness Impact Profile. A procedure was devised to obtain statements describing behavioral dysfunction from patients, health care professionals, individuals caring for patients, and the apparently healthy. These descriptions were obtained by using an open ended request form to elicit specific statements that describe sickness-related changes in behavior. Over 1000 completed request forms were collected. In addition, function assessment instruments that have been designed for the evaluation of circumscribed patient groups were reviewed for statements of behavioral dysfunction. From these sources, 1250 specific statements of behavioral change were obtained. These statements were subjected to standard grouping techniques according to a set of criteria. This process yielded 312 unique statements or items, each item describing a behavior or activity and specifying a dysfunction. A standard sorting procedure yielded 14 groups or categories of items, each of which appears to describe dysfunction in an area of living or a type of activity. These categories and selected items in each are shown in Table 1 .
Before the items and categories were field tested, a standardized and structured interview instrument was developed. It included the 312 items, several questions about the personal characteristics of the subject, and a request that the subject list any additional changes in his behavior that were related to his health and were not covered by the items.
Subjects were asked to respond positively only to those items that they were sure described them and were related to their health. The total pattern of positive responses, or dysfunctions, provided a detailed profile of sickness impacts or, as it became known, a protocol.
In order to: (1) interrelate individual items and to compare them, (2) provide a base for scoring profile patterns within and across categories, (3) validate the construct of dysfunction, and (4) determine the extent to which SIP scores relate to a more global assessment of dysfunction, two separate approaches to scaling were applied to the SIP. They were item scaling and protocol scaling.
The item scaling procedure was employed to interrelate individual items and compare them, and to provide a basis for scoring. The SIP items were rated by a group of 25 judges. The judges were seven graduate nursing students, eight medical students, six health services administration students, and four physicians. The scaling consisted of two steps. In the first step, using the method of equal appearing intervals, judges rated each item within each category on an 11-point scale, ranging from "minimally dysfunctional" to "severely dysfunctional." Judges were asked to rate the severity of the dysfunction described by an item without regard for what might be causing it, i.e., without regard for any specific health condition, prc'gnosis, or personal characteristics, in the context of which the behavior might seem more or less dysfunctional. As is shown below, the mean scale values of the items were stable and there was high agreement among judges. Since the items in all categories had been rated in terms of the same concept of dysfunction, the 25 judges were asked in the second step of item scaling to place those items that had been judged to be the most dysfunctional and least dysfunctional within each category on a single 15-point scale. Again, there was high agreement among the judges. The average scale value for each of these items was calculated. This process provided a set of commonly scaled endpoints within which the 15-point scale value for each of the remaining items in each category could be mathematically derived. The protocol scaling procedure was employed to validate the construct of dysfunction and determine the extent to which SIP scores relate to a more global assessment of dysfunction. Four groups of 25 judges* each rated 50 protocols of subjects obtained in a field trial of the SIP. This provided 25 ratings on 200 protocols. In the first step of this procedure, the judges were asked to rate each subject's protocol of responses in each category on an 11-point scale. The points on the scale ranged from "minimally dysfunctional" to "severely dysfunctional." As in item scaling, judges were asked to make their ratings without regard to the cause of the dysfunction. The mean scale value assigned to subject protocols was stable and there was high agreement among the judges. In the second step, the judges were asked to rate each subject's complete protocol on a 15-point scale.
An analysis of each of these scaling procedures indicated that there was a high level of agreement among judges on both the ratings of items and the ratings of protocols. With respect to item scaling, results were analyzed in two ways. First, the correlation of each judge's ratings of 312 items with the mean of the 25 judges' ratings of these items was generally high and indicated that this approach produced reliable scale values (Table 2) .
Second, the agreement among the judges on each item scaled was generally high. Items were scaled with a mean standard deviation of 2.0 scale points with a standard deviation of the standard deviations of 0.45. The largest 95 per cent confidence interval for the mean scale value of any item retained was approximately two scale points. Twentynine items were omitted from subsequent scoring analyses * None of these judges was involved in the item scaling; however, all judges were chosen from the same population subgroups. There were fewer physicians and nurses for protocol scaling than for item scaling. With respect to protocol scaling, the results for each of the four groups of judges were analyzed in two ways. First, the correlations of each judge's ratings with mean ratings of subject protocols were high for each of the groups of judges.
The median correlation for each group of judges is shown in Table 3 . Second, the agreement among judges on each protocol scaled was consistently high for each of the four groups of judges. The mean standard deviation for the four groups of judges ranged from 1.6 to 1.7 in judging subjects' protocols by category on the 11-point scale, and from 1.9 to 2.0 in judging overall protocols on the 15-point scale (Table 4).
Four scoring methods were tested7, in order to select a method that would best reflect factors that may have been taken into account by protocol judges while being sufficiently simple to allow interpretation and disaggregation of scores. Each of the methods reflects differently the pattern of dysfunction and the item scale values represented in a protocol. Each permitted calculation of a score for each category and for the overall SIP. The methods tested were: * A mean of the scale values of items checked. A mean score represents an average of the dysfunction weights of the items checked in a protocol; * A mean of the squared scale values of items checked.
This represents an average of the dysfunction weights of items checked, but increases the relative weight of items that have high scale values; * A percentage of total possible dysfunction, which is the sum of the scale values of items checked divided by the sum of the scale values for all items, multiplied by 100. This method of scoring provides a relative frequency that is weighted by the magnitude of the scale value as well as by the number of items checked; * A profile indicating the number of items checked within one of four scale-point groupings. The determination of scale-point groupings is based on the distribution of items scaled across 15 points. While the profile represents a frequency distribution, its size as a number or score may also relate in some systematic way to the method of judging that takes into account protocol patterning from maximum to minimum as well as number of items.
All scoring methods related sufficiently well to protocol judging to give evidence of the validity of the values derived in item scaling and of the construct of dysfunction.
The profile score showed the best relationship with protocol judgments. Since further analysis indicated that judges took into account both number of items checked and the item checked with the highest scale value in making their ratings, both the profile scoring method and the per cent scoring method were retained (Table 5) . In the field trial, 246 group practice enrollees were interviewed. This represented 71 per cent of a sample of 357 drawn from five categories of medical care: inpatients, home care patients, walk-in clinic patients, outpatients, and nonpatients. Analysis of the completed interviews showed that 98 per cent of the items were used at least once, that 225 subjects of the 246 interviewed found at least one item that described them, and that the mean number of items checked per subject was 30. In view of the sampling design, this provides evidence of the broad applicability of the instrument. In addition, no subject refused to complete the interview once begun, and of the 357 people contacted and the 246 interviewed, no complaints of any kind were registered with the group practice or the SIP project. Of the refusals, 36 per cent were not interviewed because of health reasons. Most of these were among the elderly, the inpatients, and the home care patients. These refusals came not only from subjects but from medical care personnel whose permission was requested before inpatients were interviewed. Interviewers were instructed not to schedule or reschedule interviews for a time when the subject's health would be improved. Since this was a pilot study of feasibility, and patients' tolerance of the interview process was unknown, interviewers did not urge participation.
Reliability estimates based on two administrations of the SIP to 31 subjects showed that overall scores were highly reliable. Test-retest correlations using the various scoring methods ranged from 0.80 to 0.88.
When subjects were grouped by the category of medical care they were receiving at the time of the field trial (as indicated by their patient classification as described above), SIP scores were related to these categories in the expected direction. These data, along with the positive relationship between a self-assessment of sickness obtained from each subject and his SIP score, provide preliminary evidence of validity.
(Subsequently, the SIP was revised on the basis of data obtained in the pilot study. A long form of the SIP, consisting of 235 items, and a short form, consisting of 146 items, were developed. A second field trial was conducted that provided a more definitive evaluation of the reliability and validity of the SIP. The results of this field trial are reported elsewhere.1" 15 In general, the results were positive and warrant further revision and refinement of the SIP.)
Summary and Discussion
The SIP is a scaled measure of health-related dysfunction. It is being designed for use, in conjunction with other kinds of assessment, in evaluation of health care services and particularly of comprehensive health care programs. It is a behavioral measure, independent of diagnostic criteria, which relies solely on an individual's perception of the impacts of sickness on his usual daily activities. It is intended to provide a quantitatively sensitive and qualitatively detailed measure without imposing the limitations and uncertainties of diagnostic classification. It should be noted that no considerations relating to prognosis have been incorporated into the SIP. The imperfect and constantly changing state of medical science makes prognostication so uncertain that however attractive it may seem conceptually to include future risk in a health indicator, this is methodologically feasible in very few situations. Further, since the SIP is designed to measure "sickness" in a population at a given point in time, change in SIP from one administration to another should in itself be a valid and useful indicator of change in the health of the population under consideration. The examination of health in terms of separate dimensions, such as function, diagnosis, and prognosis, facilitates the study of each and its relationship to the others while allowing for the meaningful combination of these into a unified health status index.
Since one of the objectives in developing the SIP was to construct a measure capable of detailed and comprehensive description of dysfunction, a comment is appropriate on the completeness of the SIP dysfunction catalog. There is evidence that the method used for eliciting descriptions of behavior related to sickness, and the adaptation of numerous descriptions found in existing instruments, have produced an adequately extensive catalog of dysfunction descriptions: (1) the yield of new, useful items from the open ended questionnaires used to collect descriptions of health-related dysfunction decreased sharply toward the end of the data collection period; (2) continuing review of the literature revealed no new descriptions for inclusion in the SIP; (3) field trial subjects, who were asked at the close of the interview to list any changes in their behavior that were not covered by the items in the SIP, added no new dysfunction descriptions to the SIP compendium. Thus, it is evident that the preliminary SIP contained a relatively complete inventory of items from which to revise and refine the instrument.
Although the primary concern with regard to SIP content has been the inclusion of dysfunction descriptions in a wide variety of activity areas spanning a broad range of severity, the important issue of the level of detail desirable in such an instrument has not yet been dealt with in a systematic way. For practical reasons, the shortest possible instrument is desirable, yet condensation of content must not reduce qualitative and quantitative discriminative capability or reliability of results. Since the discriminative capacity of the SIP will depend in part on the descriptive detail retained, this issue will be a major focus of the refinement process. Statistical results must be interpreted in terms of the use of the instrument and in terms of the descriptive information desired. Since there are no tested and documented guidelines, the finalization of the SIP will require the expertise of health care practitioners, as well as of consumers and other evaluation researchers.
